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Sustainable Dairy Farming
Introduction
Farming is a vital adaptation humans have made to support large populations of people. It
is an ancient practice constantly changing over time. Today, up to 70% of water taken from rivers
and groundwater goes to farming irrigation, and farming animals accounts for 65% of nitrous oxide
emissions (Lenntech.com). With all of this unsustainability, it is important to look for other ways
of farming that are less harmful to the environment. In talking with Sara Stucky on sustainability
at her dairy farm, a few small changes can make a huge global impact.

Infographic #1-You can too
Some farmers may not know the ways that their farm is unsustainable, and if they do, they
might not know how they can improve them. This infographic breaks down some simple ways and
elaborates on them. These are intended to be starting points so farmers may continue to explore
their solutions in the future. These are all options mentioned by Monteverde dairy farmer Sara
Stucky. Her primary focus is on her cows but she does cultivate some crops as well which some
of these steps apply to.
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Biodiversity
One negative aspect about any type of farming is that it can create an ecosystem with just
one type of plant, such as a cornfield or pineapple plantation. Dairy farming can present similar
challenges since farmers may cut down trees in order to obtain a plain field for grazing. This creates
a lack of biodiversity. To increase biodiversity, plant multiple types of crops together for
harvesting. For grazing, let animals graze in a natural space without cutting down trees or planting
new types of grass in the area.
A diverse ecosystem is important for sustainability for many reasons. It creates a type of
“safety net” so if one species is killed or is in low numbers one season another species can fill that
niche. For example, if there is only one type of grass in a field and there is a disease that preys
upon that grass, the field will fail that year. But if the field is kept in a diverse state with many
types of species, there will be more of a safety net (ETE NASA, Ontario Parks, 2018).
Another important aspect of biodiversity is the fact that one species will take nutrients out
of the soil without replenishing them. A wide variety of species will allow the nutrient cycle to
take place due to decomposition of many species, helping to keep the soil healthy and fertile. A
loss of biodiversity is actually impacting soil health because declining species cannot replenish the
soil (Weyler, 2018). Without biodiversity, farmers must use more and more fertilizers for the soil.

Fertilizer
Many artificial fertilizers have detrimental effects on the environment. Farmers use them
with the intent to reap as much as possible from crops. This can lead to unnatural production of
food, such as pineapples producing two or even three times a year when they are meant to produce
only one fruit per year. The pineapple plantation in Siquirres used 28 chemicals for farming and
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caused skin problems for the community members using the groundwater. Excessive fertilizer can
wash off fields in the rain and drain into groundwater or rivers. If connected to the ocean, these
agents feed algae and cause them to grow rapidly and create algae blooms. Other species are
negatively impacted by these blooms because they use excessive oxygen in the water, thus stealing
it from other species (EPA).
This can be applied to dairy farms because cows produce manure that is a natural fertilizer.
Many farms pile manure in pits or pools of waste. If used properly, it can take the place of unnatural
chemicals. Manure breaks down much more quickly if it is spread out over an area instead of in a
pit. It speeds up the decomposition process and fuels the nutrient cycle because it is rich in nitrogen
(NRCS). Plants can benefit from this process, it reduces smell, and it is easier for farmers if they
simply let the cows graze and defecate in their field and use this as the fertilizer.

Figure 1: Unsustainable manure pit (Photo courtesy of DemocracyNow!)

Composting
Composting is a simple way to reduce the amount of garbage put in landfills or other disposal
areas. Organic materials can decay quickly in composting pits. However, if put in a landfill, they
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release methane which is an extremely potent greenhouse gas. Composting helps enrich the soil
and reduce the need for fertilizers (EPA).
Composting should be done in a damp place but not wet. Worms can be purchased to help
break down materials. This is called vermiculture, and Sara successfully used it on her farm in a
shed area. Worms are not necessary, though, as organic materials naturally break down over time
(EPA).
Materials to compost include fruits, vegetables, hay, leaves, cotton, grass trimmings, and
most food materials. This makes great soil for growing food. However, dairy products ferment and
attract pests, so it is recommended that they not be composted if the soil is going to be used for
gardening (EPA).

Natural Bug Repellents
Many dairy farmers resort to insecticides to repel ticks and other pests from their cows. It
may be effective, but these chemicals are not natural to the ecosystem. Killing and eliminating
species from an ecosystem can leave gaps in the niche. Though it is sometimes hard to see why
small pests play an important role, it is best not to kill them all from an environment. They provide
an important food source for birds and other species. One way to reduce the number of insecticides
used is to try natural repellents. Fleas and ticks tend to stay away from rosemary, chrysanthemums,
lemongrass, mint, sage, and lavender (Cardiff, 2014). These can be planted around fields to repel
the ticks and fleas while insecticide use is slowly phased out.
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Infographic #2-Silvopastoral Systems
Sara Stucky also implemented a silvopastoral system in her dairy farm. The demand for
meat and dairy is extremely high both in Central America and North America, and this leads to
deforestation in order to create grazing fields. Cattle farming accounts for 80% of deforestation in
the Amazon Rainforest (GFA Yale). In order for farming to be more sustainable, there must be
work done to reduce the number of trees cut down. Trees play an important role in processing
carbon dioxide, so they are an excellent natural tool to reduce greenhouse gases. Furthermore,
decomposing trees are an essential part of the ecosystem, providing homes for decomposers such
as mushrooms. Increased biodiversity within a farm helps to sustain the nutrient cycle as plants
break down and fuel the soil (Weyler, 2018).
Silvopastoral systems come in many different types, but the overall goal is to reduce
deforestation and create a more natural grazing environment. The general idea is to allow cattle to
graze in areas with tree cover. That way the trees do not need to be cut down and a more natural
ecosystem is obtained. The silvopastoral system is designed to increase cattle production and
reduce carbon footprint, so farmers need not feel as if they are compromising on either aspect
(Pezo et al., 2018).

Types of Silvopastoral Systems
Natural Forest
One option for silvopastoral systems is to allow cattle to graze in a natural forest or
grassland with shrubs and scattered trees (Pezo et al., 2018). The advantages of this method are
that the farmer has less work with cultivating the trees because they are generally kept wild and
will reproduce by themselves. The cows can also feed on the trees in addition to the grass. One
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disadvantage is that the trees themselves are not part of the farm and don’t yield any crops or profit.
However, this option is one of the most natural that a farmer can choose.
Tree Fence Line
Another option is planting trees along the fence line or creating a barrier with living
trees (Pezo et al., 2018). One great advantage of this process is that the field remains sunny so
grass can easily grow, yet trees are still implemented to reduce deforestation. This method does
require more maintenance by the farmers to ensure the fence is secured and that the trees don’t
spread throughout the field if that is not the desired outcome. This enables cattle to enjoy the shade
of the trees and munch on their leaves, improving animal welfare.

Tree Farms
In addition, cattle could graze under a tree plantation (Pezo et al., 2018). This may
be a prefered method for farmers because they are able to profit off the trees as well as the cows.
This method can be used in any region using native trees, such as banana, coconut, apple, or rubber
trees. This is the most successful option financially, but a downside is that the area would still be
more of a monoculture environment if only one crop was implemented. Another downside is that
the trees may block sunlight for grasses, making them harder to grow. The grasses and type of tree
would need to have similar environmental requirements (water, soil type) in order to both thrive.
Another thing to consider is that the cattle may graze on the crops produced by the trees which
may not be desired.
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Benefits and Ideas
At Sara’s farm, she had multiple pastures that she would rotate and use. This gave the
manure time to break down in the pastures and time for the grass to regrow. That being said, a
farmer could utilize more than one of the silvopastoral options in a single farm. There could be
multiple pastures with different systems. That way the farmer could have one area where they were
planting trees for crops, and they could rotate the cows to another pasture the day of harvest. Since
there are advantages and disadvantages to each type of system, farmers could try to balance them
by trying more than one type. The natural forest option requires little maintenance, so this may do
well paired with a plantation system that requires care.

Conclusion
Overall, farming has a long way to go to become completely sustainable. However, these
are all ideas to show that more sustainable farming is possible. There are solutions to many major
problems within the farming process, and many are accessible to most farmers to implement. There
are methods that are cheaper, more sustainable, and yield a better profit for the farmer. With
encouragement of these methods, education, and awareness, sustainable farming can be something
of the present and future.
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